Chromatin domain boundaries in the Bithorax complex.
Eukaryotic chromosomes are thought to be organized into a series of discrete higher-order chromatin domains. This organization is believed to be important not only in the compaction of the chromatin fibre, but also in the utilization of genetic information. Critical to this model are the domain boundaries that delimit and segregate the chromosomes into units of independent gene activity. In Drosophila, such domain boundaries have been identified through two different approaches. On the one hand, elements like scs/scs' and the reiterated binding site for the SU(HW) protein have been characterized through their activity of impeding enhancer-promoter interactions when intercalated between them. Their role of chromatin insulators can protect transgenes from genomic position effects, thereby establishing independent functional domains within the chromosome. On the other hand, domain boundaries of the Bithorax complex (BX-C) like Fab-7 and Mcp have been identified through mutational analysis. Mcp and Fab-7, however, may represent a specific class of boundary elements; instead of separating adjacent domains that contain separate structural genes. Mcp and Fab-7 delimit adjacent cis-regulatory domains, each of which interacts independently with their target promoters. In this article, we review the genetic and molecular characteristics of the domain boundaries of the BX-C. We describe how Fab-7 functions to confine activating as well as repressive signals to the flanking regulatory domains. Although the mechanisms by which Fab-7 works as a domain boundary remain an open issue, we provide preliminary evidence that Fab-7 is not a mere insulator like scs or the reiterated binding site for the SU(HW) protein.